Comparison of cimetidine and placebo in the prevention of recurrence of ulceration was carried out in the study of 696 patients with recently healed duodenal ulcers. Treatment with cimetidine 400 mg at bedtime or twice daily for up to 12 months very significantly reduced recurrence of symptomatic ulceration. Asymptomatic ulceration occurred in treated and untreated patients but was found significantly less often in cimetidine-treated patients. There were no serious untoward effects of cimetidine treatment. Only 3 patients (08%) were withdrawn for possible drugrelated reasons. Evidence from other studies suggests that the natural history of duodenal ulcer remains unaltered when cimetidine treatment is stopped after one year. Investigations have been planned to study the efficacy and safety of longer periods of treatment.
Introduction
]Duodenal ulcer is a chronic relapsing disease with low mortality but relatively high morbidity due principally to recurrent symptoms and re-ulceration.
The introduction of powerful inhibitors of gastric acid secretion, the histamine H2 antagonists, has brought about a change in the medical treatment of duodenal ulcer. Cimetidine treatment is associated with rapid symptomatic relief and ulcer healing demonstrated at endoscopy in more than 80% of patients after 4 to 6 weeks (Bodemar and Walan, 1976 ; Gray et al., 1977; Hetzel et al., 1978) . Previously, no medical treatment adequately prevented the recurrence of duodenal ulcer and surgery has become the treatment of choice for intractable ulcer. Surgical treatment is not without mortality or morbidity, including a low incidence of recurrent ulceration. Since the early reports of successful treatment of duodenal ulcer with cimetidine, interest has grown in the possibility of maintaining patients svmntom-and ulcer-free by continuing treatment with cimetidine after ulcer healing has occurred. Interim results have been reported from an international collaborative controlled study which indicated that cimetidine at a reduced dose (400 mg at bedtime or 400 mg twice daily) could significantly reduce the recurrence of ulceration in duodenal ulcer disease . The final results for that population of patients, all of whom have now completed treatment and who suffered a recurrence of duodenal ulceration or otherwise discontinued treatment, are reported here.
Methods
A double-blind controlled study was set up (Table  1) for 696 patients whose duodenal ulcer was found to be healed at endoscopy after treatment with cimetidine, placebo or other treatment. They were randomly allocated to treatment with cimetidine 400 mg morning and evening or cimetidine 400 mg at bedtime or to corresponding placebo treatment within 7 days of endoscopy.
Treatment was intended to last 12 months in all but one of the individual studies where 54 patients were allocated to cimetidine twice daily and 55 to placebo for 6 months.
The patients understood the nature of the trial and consented to take part. They were reviewed monthly as out-patients. The return of persistent ulcer symptoms was taken as indication for re-examination by endoscopy. A proportion of asymptomatic patients were also examined by endoscopy approximately 6 or 12 months after starting treatment. Patients were withdrawn as treatment failures if re-ulceration was confirmed.
Statistical methods
Data were compared for symptomatic recurrence of duodenal ulcer using the generalized Wilcoxon test for comparing arbitrarily single-censored samples (Gehan, 1965) . The x2 test was used to compare groups for the occurrence of asymptomatic re-ulceration.
Results

Symptomatic re-ulceration
Thirty-one patients (17.3%) who received cimetidine 400 mg at bedtime and 28 (15-2%) who received a twice daily dose had a symptomatic recurrence of duodenal ulceration during treatment ( Table 2) . The difference in recurrences was not significant. In contrast, 178 (53.5%0) of the patients who received placebo had a symptomatic recurrence of ulceration. Re-ulceration occurred very significantly more in placebo treated patients (P < 0 001).
Since patients were treated for varying periods before re-ulceration occurred or treatment was completed, these results can be expressed as the number of recurrent ulcers for every 100 completed months of treatment in each treatment group (Table  2) . The results for the cimetidine-treated groups are similar, whereas the much higher recurrence rate amongst placebo-treated patients is confirmed.
Asymptomatic re-ulceration Two hundred and seventy-seven patients who were symptom-free were examined by endoscopy during treatment (Table 2) . Eight (9-6% of those examined in the treatment group) who were receiving cimetidine 400 mg at bedtime, 17 (16.3%) receiving cimetidine 400 mg twice daily and 24 (267°/) on placebo were found to have a duodenal ulcer. Asymptomatic ulceration was found significantly more often in placebo-treated patients than in cimetidine-treated patients (P < 0-01).
Withdrawal from treatment
Because of re-ulceration, 286 patients were withdrawn from treatment, 154 failed to complete treatment by default, 245 completed their allocated treatment and 11 were withdrawn because of untoward events.
Nine patients withdrawn because of untoward events were receiving cimetidine 400 mg at bedtime and 2 receiving placebo. Four of the former died, 2 from myocardial infarction, one from a ruptured aortic aneurysm and one from septic shock. Both placebo-treated patients suffered a myocardial infarction and one died. One cimetidine-treated patient developed heart failure and another tachycardia after myocardial infarction. Three cimetidinetreated patients (088% of those receiving cimetidine)
were withdrawn for reasons which may have been treatment-related, one developed impotence, one tremor, vertigo and headache and the third had elevated serum transaminases. Patients who were lost to follow-up have been included in the analysis of data up to the time of their last out-patient review (at which time they were still symptom-free). Although the loss of these patients gradually reduced the population available for study, 52 (34%4) of them were lost only in the last 2 months of the 12-month treatment period. The number of patients available for review each month of treatment does enable the probability of symptomatic ulcer recurrence and the time of recurrence to be estimated for the whole population (Fig. 1) .
Influence ofprevious treatment
The recurrence of ulcer according to previous treatment is shown in Table 3 . There was a symptomatic recurrence of ulceration in 63% of patients who received cimetidine to heal their ulcer and were treated with placebo afterwards, compared with 4700 of the smaller number of patients whose ulcer healed on placebo and who were then maintained on placebo. However, the difference is not statistically significant and the latter group had a higher (though non-significant) incidence of asymptomatic ulcer (38% against 22%).
Discussion
These data clearly confirm conclusions drawn from the interim report that treatment with cimetidine 400 mg at bedtime or 400 mg twice daily significantly reduces the occurrence of symptomatic re-ulceration in patients with duodenal ulcer. This finding has been supported by Gray et al. (1978) , Bodemar and Walan (1978) , Bardhan et al. (1979) , Gudmand-H0yer et al. (1978) , and by Hetzel et al. (1978) in individual studies. The results also confirm that asymptomatic ulceration is a feature of chronic 
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Cimetidine 400 mg twice daily (9) 1 (11) f (1 duodenal ulcer disease but that it is found less often during cimetidine treatment. There was no greater incidence of asymptomatic ulcer after a short course of cimetidine than occurs in other groups of patients, and initial treatment given to heal duodenal ulcer had no significant influence on later recurrence of ulceration.
The data reported here, therefore, support the use of cimetidine 400 mg once or twice daily for up to 12 months to prevent recurrence of ulceration in patients with duodenal ulcer who have responded successfully to a short course of treatment and who are considered likely to suffer from frequent relapse.
One of the many problems in determining the benefits of longer-term treatment for duodenal ulcer is that the natural history of the disease and its influence on the outcome of treatment is difficult to predict. However, Gudmand-H0yer et al. (1978) , Dronfield et al. (1979), and Hansky et al. (1979) have provided evidence that the rate of recurrence of duodenal ulcer in the 6-month period after 6 or 12 months' treatment with reduced doses of cimetidine is similar to that seen after a short course of treatment.
There are, therefore, further questions to be answered. Can treatment for longer than 12 months be as successful in preventing recurrence as is 12 months' treatment? For how long can treatment be continued in asymptomatic patients, and can treatment for several years alter the natural history of the disease so that further recurrences are prevented or markedly delayed once treatment is stopped? The 'default' rate in this study may be an indication that asymptomatic patients are not likely to continue treatment for long periods or attend a clinic regularly and in particular are not prepared to undergo frequent endoscopy. Finally, how safe is long-term cimetidine treatment?
These questions can only be answered by the conduct of more carefully planned and controlled clinical studies, some of which are already under way. The safety of these lower doses of cimetidine for long-term administration in duodenal ulcer was reviewed by Burland (1978) who reported no effects during 12 months' treatment different from those described in short-term studies. Further data are required to substantiate this and to extend the experience beyond 12 months' treatment. However, the actions and properties of cimetidine are well documented. This, and the fact that a redujction to 400 mg from the therapeutic dose and in the frequency of administration is sufficient to maintain duodenal ulcer patients in remission, is reassuring. 
